This article presents a proactive, individual-centered mentoring model which meets a recognized need for defined, practical methods for supporting comprehensive career planning and strategic development grounded in personal career aspirations. The developed model consists of a mentoring roadmap charting process and construction of a developmental mentoring network based on an integrative literature review of successful mentoring practices and adaptation of tested methods for retrospective analyses of effective mentoring. The mentoring roadmap concept encompasses the following steps: (a) selfreflection, (b) establishment of mentor-mentee relationship(s), (c) maintenance of mentoring relationships, and (d) advancing in mentoring relationship(s). To support strategic advancement along a defined mentoring roadmap and toward attainment of individual goals, the identification and cultivation of a broad collection of mentoring resources or mentors (i.e., nodes) and the relationships (i.e., edges) which connect these nodes in an effective mentoring network topology are discussed. The mentoring roadmap and network model is proposed as complementary to top-down or formal organizational mentoring interventions and as effective for short-and long-term career development planning as a self-guided assessment or mentorengaged tool to support individuals seeking mentoring.
Introduction
Mentoring has been widely recognized as one of the key factors contributing to skills development, psychosocial or socioemotional support, and career advancement and success (Haggard, Dougherty, Turban, & Wilbanks, 2011; Jacobi, 1991; Kram, 1985; Packard, 2016) . As such, effective mentoring can contribute to increased self-efficacy and effectiveness (Kram, 1985) and improved and expanded skills and competencies (Jacobi, 1991) , which can support individual advancement, including in educational and career domains. In the context of careers, mentoring is often viewed from a top-down or hierarchical perspective in which a senior individual or organization-sponsored mentor provides information needed for an individual to recognize and achieve defined milestones required for success in a specific context (Redmond, 1990) . In this regard, top-down mentoring serves effectively to socialize individuals to organizational norms during pursuit of success (Ensher, Thomas, & Murphy, 2001) . Recently, however, there has been an increasing appreciation that mentoring centered in the needs and personal aspirations of individuals can empower individuals toward personally-defined career advancement (Rockquemore, 2013) . Such individual-centered mentoring is best served by developing a network of mentors (Higgins & Kram, 2001; Rockquemore, 2013; Sorcinelli & Yun, 2007) . Notably, both forms of mentoring contribute to success, with top-down mentoring having greater implications for shortterm career outcomes and individually-driven, network-based mentoring having been shown to support long-term career goals, advancement, and retention (Higgins & Thomas, 2001) .
Despite a general recognition of the importance of mentoring, there is a dearth of established, evidence-based tools for guiding individuals in determining their personal mentoring needs and/or establishing effective mentoring networks to support their aspirations and professional growth in an individual-centered mentoring framework. Herein, a review of mentoring literature is engaged to support the development of an individual-centered mentoring model for guiding 710288S GOXXX10.1177 1 Michigan State University, East Lansing, USA comprehensive career planning and strategic development based on personal career aspirations. The developed mentoring roadmap and network model includes an individual mentoring roadmap tool based on mapping self-identified needs and career goals. The mapping process includes an assessment of a personal need for mentoring to support successful advancement along a career roadmap. The process and benefits of mapping a personal mentoring network to support comprehensive career planning and progress along a defined trajectory are delineated. To facilitate development of a suitable support network, a mentoring network mapping tool is presented. The network construction model is based primarily on adapting tested methods used to evaluate qualitative data from interviews or surveys related to retrospective analyses of success in individual careers (Long et al., 2013 ) and a scholarship of integration approach (Boyer, 1990) to incorporate knowledge derived from effective mentoring (e.g., Haggard et al., 2011) and developmental mentoring models (Kram, 1985; Megginson, Clutterback, Garvey, Stokes, & Garrett-Harris, 2006; Washington & Cox, 2016) . This mentoring network tool is useful by mentees for self-assessment or as a planning or progress assessment tool in mentoring relationships. Rather than a focus on "retrospective sensemaking" about mentoring (Higgins & Thomas, 2001, p. 230) , this approach meets a recognized need for defined practices to support cultivating multiple developmental relationships or a mentoring network to support long-term career advancement (Higgins & Thomas, 2001 ). The described roadmap charting and network construction tools enable proactive sense-building regarding personal mentoring needs and the supportive mentoring networks needed to support specific individuals. A review of relevant literature is provided throughout the text to present the theoretical underpinning and to support the development and use of the mentoring roadmaps and networks model.
Mentoring and Mentors Defined

What Is a Mentor?
There are myriad definitions of mentor available (Haggard et al., 2011) . These definitions often engage the concept of a senior or experienced individual who provides advice and guidance to a novice, or individual with limited experience, in a particular domain. Mentoring in this top-down framework then emerges as interactions, largely based on a one-way flow of information, between a mentor and an individual being mentored (i.e., a mentee). The focus of the mentoring can include a range of goals, including skills or competency development, psychosocial or socioemotional support, and career development (Haggard et al., 2011; Jacobi, 1991; Kram, 1985) . Alternative forms of mentoring, including peer mentoring (Driscoll, Parkes, Tilley-Lubbs, Brill, & Pitts Bannister, 2009; Eby, 1997; Kroll, 2016) and group mentoring (Eby, 1997; Kroll, 2016; Montgomery, Dodson, & Johnson, 2014; Varkey et al., 2012) , also serve as effective means to realize these goals. Some of these alternative models move toward bidirectional engagement of mentor and mentee, which has been shown to improve mentoring outcomes in many cases ). Bilateral engagement is particularly important as such exchanges promote adapting mentoring to individual mentee goals and needs. Thus, a working concept, or functional approach, to conceptualizing mentors and mentoring begins to emerge, which is distinguished here from advising or more classically defined top-down hierarchical mentoring ), both of which are typically designed to facilitate progress by advisees or mentees toward organizationally defined goals.
Mentors versus advisors.
Advisors tell any individual what steps or activities are needed to complete a task, degree, or attain tenure or promotion (Baker & Griffin, 2010; Montgomery et al., 2014; Ramirez, 2012) . In this regard, advising is instruction or guidance that would benefit any student pursuing a particular educational course or any individual on a particular career path. Advising, then, centers on providing factual information about the particular activities that must occur to complete an educational course of study or actions pertinent to any individual pursuing a particular career or goal-directed trajectory . Advising, though necessary and highly desirable in many cases, is largely a one-way transfer of information from advisor to advisee in pursuit of an organizationally specific context of success. In this sense, many forms of top-down "mentoring" can appear to more aptly fit a role of advising of individuals toward organizational norms or institutionally driven goals for individual workers and their contextual success.
By contrast, mentoring is positioned as a distinct and deeper engagement that is based on a thorough personal understanding of one's mentee and that individual's personal career aspirations. Mentoring very frequently includes some advising, yet transcends advising in its provision of individual-specific information and bilateral engagement and interactions that include the offering of advice based on a deep personal understanding of the mentee's cadre of prior experiences, strengths and weaknesses, personal aspirations, values, and professional goals . The investment of a mentor in getting to know the personal strengths and weaknesses of an individual-"learning" the person (Montgomery, 2015a) -allows the mentor to address an individual's unique needs in the mentoring relationship (Baker & Griffin, 2010; Kirchmeyer, 2005; Montgomery et al., 2014; Ramirez, 2012) . This learning includes gaining an understanding of the individual's strengths and weaknesses to the degree that a mentor can suggest and help guide the mentee along a path of action that engages and capitalizes on the mentee's strengths, while providing opportunities to improve recognized weaknesses for the benefit of personal growth and successful attainment of educational and/or career goals. Effective mentoring may, and perhaps should, also engage personal values of the mentee and mentor. Such a values-based focus provides an opportunity for personalized mentoring with a goal of promoting improved outcomes for individual mentees, yet also addresses the recognition that differing values can lead to conflicts or differences in expectations that can impede or derail mentoring exchanges. Thus, impactful mentoring focuses deeply on personal growth as one recognizes and considers the whole person, and also seeks to support an individual's values-based personal advancement in a specific domain (Montgomery, 2015b) . This individual-centered view of mentoring is distinct from many top-down approaches, which again can very often reflect an advising perspective associated with specific and often time-delimited goals related to instrumental facets of career success (Lewis & Olshansky, 2016) , and in fact often meet the needs of a smaller part of one's comprehensive and career-long mentoring needs.
Lifeline of Mentoring
The attainment of comprehensive mentoring to support an individual's mentoring needs is a process. It is a process, however, that has identifiable elements that comprise stations along a lifeline of mentoring. A specific individual's mentoring lifeline is based on particular goals or milestones paired with the individual mentoring capital required for achievement of personal career aspirations. An individual mentee has many needs at any one station or along the trajectory of the mentoring lifeline and to successfully traverse the lifeline requires a complex and comprehensive set of mentoring resources and expertise.
Multiple roles versus multiple mentors?. Mentors can fill many roles, including the provision of practical advice about careers or a course of study, contributions to professional development, or dissemination of political guidance and strategies . In all of these engagements, there is a need for mentors who understand an individual's personal commitments, values, and future goals to provide the most efficacious mentoring. To support complex mentoring needs, people often seek a comprehensive mentor. However, the wide range of areas to which mentors can make contributions suggests that mentors either have to serve effectively in multiple roles or alternatively that mentees need to engage multiple mentors, each with specific strengths and/or expertise, to gain the comprehensive mentoring needed. Thus, the focus of mentoring should shift to the goal of assembling comprehensive mentoring, which may-and perhaps should-include input from multiple mentors rather than seeking a single individual to fill multiple roles as a comprehensive "guru" mentor (Chesler & Chesler, 2002; de Janasz & Sullivan, 2004; Ensher et al., 2001; Grant, 2015; Long et al., 2014; Long et al., 2013; R. McGee, Lee, Pfund, & Branchaw, 2015; Packard, 2016; Packard, Kim, Sicley, & Piontkowski, 2009; Rockquemore, 2013; Sorcinelli & Yun, 2007; Wilson et al., 2012; Zambrana et al., 2015) . There are many formats for gaining access to comprehensive mentoring, including collective mentoring by a group of preassembled individuals (Blue, 2001; Chesler & Chesler, 2002; Davidson & Foster-Johnson, 2001; Dodson, Montgomery, & Brown, 2009; Eby, 1997; R. McGee, Saran, & Krulwich, 2012; Montgomery et al., 2014; Smith, Cech, Metz, Huntoon, & Moyer, 2014) , as well as the alternative of assembling a personal collection of mentors into a mentor network that is strategically constructed to serve the comprehensive needs of any particular mentee (Hetty van Emmerik, 2004; Higgins & Kram, 2001; Long et al., 2013; Sorcinelli & Yun, 2007; Trube & VanDerveer, 2015; Zambrana et al., 2015) . Based on longitudinal analyses of mentoring relationships, the engagement of mentoring networks has been associated with long-term career outcomes, whereas top-down approaches more effectively support short-term career goals (Higgins & Thomas, 2001) . Despite the recognized value of mentoring networks for supporting long-term career outcomes, practical mechanisms for enacting the building of individual mentoring networks to complement the provision of an organizational mentor are limited. Based on theoretical frameworks introduced in the literature, a model for mapping an individual mentoring roadmap is introduced and followed with a description of the building and sustaining of mentoring networks that support comprehensive career planning and strategic development for individuals. The roadmap charting and network construction processes include both descriptions of specific mentoring types and resources (i.e., nodes of the mentoring network) and the mentoring relationships that connect the individual mentee with identified resources (i.e., edges in the network).
Constructing a Mentoring Roadmap
An individual's mentoring roadmap draws on the lifeline of mentoring concept that consists of identifiable stations along a planned career trajectory. The mapping out of these stations is based on the consideration of driving questions and the path from one station to the next comprises what is referred to as the drafting or charting of a complete mentoring roadmap. Despite its simplified depiction (Figure 1 ), the mentoring roadmap is intended as nonlinear. The path starts with, and returns frequently to, self-reflection which is absolutely critical as a starting point in the individual-centered mentoring model as a means to identify individual mentoring needs based on self-defined career goals. From self-reflection, the roadmap progresses to the establishment and maintenance of mentoring relationships, and then proceeds to considerations of advancing in mentoring relationships as progress with career development or other goals are achieved. Ultimately, the "moving ahead" portion of the roadmap includes consideration of renegotiating and/or ending mentoring relationships, as needed ( Figure 1 ). Such mentoring roadmaps have immense potential for supporting both short-term and long-term personal envisioning regarding one's individual mentoring needs, or the recognition of mentoring needs and provision of mentoring capital from the perspective of the mentor when used as planning or progress assessment tool. The process of composing a personalized roadmap using driving questions and based on insights from the mentoring literature is described.
Self-Reflection What do I need and why do I need it? Self-reflection is a start pointing for individuals to identify mentoring needs related to their personal aspirations. Without a clear understanding of
what support is specifically needed to attain self-defined goals or in what specific areas support and mentoring are needed, how can an individual adequately identify the right source(s) or mentors for obtaining what is needed? A role for self-reflection or self-assessment in identifying professional mentoring needs or goals and suggested tools and professional development opportunities for targeted self-assessment have been recommended (R. McGee, Lee, et al., 2015; Tull & Tull, 2012) . Self-reflection is of key importance to facilitate robust self-awareness about one's individual strengths and weaknesses and to cultivate an ability to receive constructive criticism. These are critical factors in being able to effectively engage in and benefit from robust mentoring relationships. Some tools have emerged which are intended to facilitate strategic self-assessment, including versions of an individual development plan (IDP; Clifford, 2002; Vincent et al., 2015) . The use of IDPs in particular has been supported as critical for promoting structured bilateral conversations between mentors and mentees (Faber, 2015; Vincent et al., 2015) .
When do I need a resource?. Having identified a core set of needs, another consideration is whether these are all needed simultaneously or whether resources can be engaged in specific phases. This is a critical consideration as it helps mentees identify when particular mentoring resources will need to be identified and engaged. This knowledge facilitates the prioritization of the search for mentor(s) and mentoring resources, which will serve as nodes in the building of a mentoring network (described below). This idea that not all resources are needed at once begins to draw on the idea that mentoring networks are dynamic in nature (Dobrow & Higgins, 2005) . Attention to strategic management of the dynamics of one's access to mentor(s) and mentoring resources can support career success and advancement over time (Dobrow & Higgins, 2005; Uzzi & Dunlap, 2005) .
Where or in what areas must the resource be located?. The consideration of the identified areas of mentoring needs and whether these resources need ideally be local or can be Note. This figure illustrates the stages or stations included in a mentoring roadmap, including self-reflection, establishment, maintenance, and moving ahead. Pertinent guiding questions or considerations for each stage are represented below each major area. Although depicted in a linear progression, the roadmap is not unidirectional and revisiting steps such as self-reflection should occur periodically.
engaged from a distance is a vitally important one. Once specific needs are identified, the process of reviewing whether there are already individuals known to the mentee (i.e., known nodes; Figure 2 ) that can serve in a particular needed capacity can be engaged. If there are areas for which no resources are known, a specific plan for identifying these sources of mentoring can be formulated as discussed in detail below related to construction of mentoring networks (Figure 2 ). In addition, the availability of access to mentors or mentoring resources online is increasingly possible. Indeed, a growing number of electronic sources are available to aid in the identification of mentors or resources, the actual provision of mentoring that is needed, or to supplement information needed by the mentee in addition to heuristic knowledge needed locally (e.g., BlakeBeard, Bayne, Crosby, & Muller, 2011; Wadia-Fascetti & Leventman, 2000) . Engagement of such mentoring resources can become a critical component of developing an individual plan for comprehensive mentoring.
Establishing and Maintaining Relationships
The initiation or establishment of mentoring relationships is the starting point for many classic and newer developmental mentoring models (Kram, 1985; Megginson et al., 2006; Washington & Cox, 2016) . Whether directly following selfreflection as suggested here or as a first step, initiation begins with relationship building between mentee and mentors in the network. To truly facilitate the attainment of comprehensive mentoring to support personal aspirations, mentoring resources and mentor(s) must be identified and effective relationships must be established and maintained through specific means. To facilitate the use of the roadmapping model, evidence related to distinct purposes and types of mentoring relationships that support progress along a career trajectory are described.
What is the framework?. The framework of mentoring relationships should be defined from both the point of view of the mentee and the mentor and overlap or connections between the two should be optimized. Particular points to be addressed in establishing a shared understanding about the framework of a mentoring exchange include the preferred mode of contact, frequency and format of meetings, goals of meetings or planned interactions, and expectations (Cunningham, 1993) . It is vitally important to pay attention to the expectations and responsibilities of each party in the mentoring exchange (Grant, 2015; Washington & Cox, 2016) and to be clear and specific about the goals and expectations for both the mentee and mentor. Where possible, it is important to establish measurable outcomes associated with the defined goals and expectations. To enable the reaching of a joint consensus about expectations or to facilitate compromise where individual needs and expectations of the mentee and mentor diverge, it is critical to arrive at a common understanding of both the Note. Right, mentoring resources that serve as mentoring network nodes include known (shown in blue) and unknown or needed (shown in gray) resources. These nodes include human mentors (circles) and nonhuman resources (rectangles), examples of the latter include mentoring books, Internet resources, online courses, among others. Left, several ways to effectively identify needed resources are shown, which include querying known nodes to identify unknown mentors or resources, conducting information searches, or using engagement in target communities to connect with or identify nodes.
purpose of the mentoring exchange (Megginson et al., 2006) and type of mentoring relationships that will emerge to support this purpose and to promote effective engagement.
Establishing purpose of the mentoring exchange. The purpose of mentoring relationships can take many distinct forms, including a goal of comprehensive mentoring, that is a more traditional type of mentoring that typically indicates that one's total mentoring needs are being addressed largely by one individual in a particular mentoring relationship; maintenance mentoring, which can help one navigate or maintain success in a current placement; transitional mentoring, which can be critical when moving from one career stage or placement to another; or, aspirational mentoring, which often positions individuals to move toward a career or opportunity to which they aspire.
Comprehensive mentoring. Comprehensive mentoring can fulfill the complete mentoring needs of different types, at different times, and/or for different individual weaknesses and/or strength-building opportunities (Anderson, Silet, & Fleming, 2012; Griffin & Toldson, 2012) . Finding all that one mentee needs in a single source is very unlikely, and thus here the quest for comprehensive mentoring, rather than finding a comprehensive mentor, is supported. Comprehensive mentoring can be obtained through the building of a multidimensional network that engages many different mentoring types and relationships. As each individual mentee will have different mentoring needs, each individual's comprehensive mentoring network will be uniquely constructed and maintained.
Maintenance mentoring. Maintenance mentoring is more specific in being critical for supporting the advancement of individuals that have committed to a particular course of study or career placement-to keep one moving toward accomplishment of a specific goal that may be part of a larger ongoing trajectory. In this regard, maintenance mentoring can be a smaller more defined portion of a comprehensive mentoring exchange in some cases. Maintenance mentoring is most parallel to the stage of mentoring described as cultivation in Kram's (1985) developmental mentoring framework. This type of mentoring provides the support needed to maintain one's placement and to complete a particular, and often time-delimited, portion of one's larger career path. The needs vary at particular portions of an individual's path and thus the person who may serve as a valuable and effective maintenance mentor at one stage may not be the same individual needed to maintain one's placement and performance at distinct stages. The particulars of maintenance mentoring needed specifically at different stages of the academic path have been recently discussed .
Transitional mentoring. Transitional mentoring is critically important when an individual is moving from one career stage to another or from one type of environment to another. Such mentoring can be absolutely critical for initiating progress in a new role or position. It has been regularly recommended that special attention to the provision of mentoring during such transitions can support recruitment and retention of individuals broadly (Brown, 2011; Gibau et al., 2010; Malone & Barabino, 2009; E. O. McGee, Robinson, Bentley, & Houston, 2015; Stassun, Burger, & Lange, 2010; Stassun et al., 2011; Whittaker & Montgomery, 2012 , 2014 Williams et al., 2011) . Transitional mentors may be individuals with whom a mentee has a long-term association. Alternatively, this type of mentoring can very frequently be effectively accomplished through short-term transitional mentoring.
Aspirational mentoring. Aspirational mentoring can be based on mentoring needed for a future position or role to which one aspires, or based on future potential that an individual's mentor identifies or recommends. Aspirational mentoring is based on the concept of mentoring centered on gaining aspirational capital, defined by Yosso (2005) as one of six forms of cultural capital. Aspirational capital encompasses the ability of an individual to foster aspirations that appear to transcend what is possible based on the individual's current skill set, experiences, or station in life, or currently available resources (Yosso, 2005) . In this regard, aspirational mentoring is comprised of the interactions with a mentor that facilitate mentees successfully, and hopefully strategically, navigating the gap between where they are currently and the role(s) and/or position(s) to which they aspire.
Defining the relevant type of mentoring exchange. In addition to having distinct purposes, the nature of mentoring relationships that are most appropriate for a particular goal, stage or progress along the roadmap can occur in many different types. Those distinct types discussed here and which can support specific mentoring purposes include formal versus informal, continuous versus episodic, and on-site versus offsite mentoring. Each of these relationship types and associated relevant literature is described in brief.
Formal versus informal.
Formal mentors are often assigned to students, junior faculty, or employees based on their intake into a particular unit, department, or organization (Chao, Walz, & Gardner, 1992; Grant, 2015; Monroe, Ozyurt, Wrigley, & Alexander, 2008; Montgomery et al., 2014; Ragins & Cotton, 1999; Redmond, 1990; Wallace, Moore, & Curtis, 2014) . These mentoring relationships are often dyadic and may or may not be based on identified personal factors or complementary characteristics of the mentee or mentor that could lead to a particularly productive, or alternatively avoid a nonproductive, exchange (Bass, Rutledge, Douglass, & Carter, 2007; Chao et al., 1992) . By contrast, informal mentoring relationships can emerge through a senior mentor seeking out a more junior individual to offer support or guidance, or from an industrious or proactive mentee recognizing the potential assistance or capital that may be available from an individual and the mentee initiating an engagement (Chao et al., 1992; Edmondson, 2012; Grant, 2015; Monroe et al., 2008; Ragins & Cotton, 1999) . It is much more likely that informal mentoring relationships may be built based on personal factors, or perceptions thereof, that the mentee and/or mentor have that the relationship may be a "good fit." There has been much discussion that the need to seek out informal mentoring can be critical for women or racial/ethnic minorities who may be underrepresented in particular institutions, and thus where the formal connections may not engage factors particularly relevant or of concern to the mentee (Edmondson, 2012; Monroe et al., 2008; Wallace et al., 2014) . Notably, such informal mentoring may largely be an "addon" to mentees' established networks, including both formal and informal mentoring resources.
Continuous versus episodic.
Continuous mentoring is the form that is often thought about as a default-a long-term relationship between a mentor and mentee. Continuous mentoring often occurs throughout a particular trajectory or the course of the mentee's career. Episodic mentoring is a frequent, if under recognized, mentoring type. Episodic mentoring centers around events or isolated moments that occur once or infrequently that result in a mentoring exchange, yet do not require long-term or ongoing engagement (Long et al., 2014; Long et al., 2013) . Episodic mentoring is often an effective type used to fulfill the purpose of transitional mentoring needs.
On-site (local) versus off-site (distance).
Finding effective mentors that are not in the same physical location is becoming increasingly plausible (Haggard et al., 2011) . The use of such "offsite" mentors has been recognized as critical for providing underrepresented minority (URM)-specific mentors for URM faculty that have limited access to such mentors at their home institutions (Zambrana et al., 2015) . Off-site mentors can be engaged in conversations at a distance through technology (Ensher, Heun, & Blanchard, 2003; Grant, 2015; Guerrero-Medina et al., 2013; R. McGee, Lee, et al., 2015; Packard, 2003; Whittaker, Montgomery, & Martinez Acosta, 2015) , engaged via electronic platforms (Blake-Beard et al., 2011; Ensher et al., 2003; Guerrero-Medina et al., 2013; Long et al., 2014; Wadia-Fascetti & Leventman, 2000; Whittaker & Montgomery, 2014; Whittaker et al., 2015) , or at locations such as annual meetings of joint disciplinary societies (Eby, 1997; Grant, 2015; GuerreroMedina et al., 2013; R. McGee, Lee, et al., 2015) . Online mentoring can serve as a critical part of an individual's mentoring networks; however, it has been strongly argued that off-site mentors should not replace or circumvent a need for local mentors at one's home institution or workplace as onsite mentors often have critical input into sharing heuristic knowledge needed for successfully navigating a particular place or work environment (Whittaker & Montgomery, 2014; Whittaker et al., 2015; Zambrana et al., 2015) .
Bilateral interactions. Mentoring relationships of distinct types and to fulfill defined purposes are all bilateral engagements (Byars-Winston, Branchaw, Pfund, Leverett, & Newton, 2015; Grant, 2015; Greco, 2014; Montgomery et al., 2014) . Although the benefits of mentoring for mentees are often highlighted in discussions of mentoring relationships, "mentorship is a bidirectional activity" (Pietro De Camilli in Yammine, 2015) , with mentors also being enriched and gaining benefits from engaging with the mentee (Chesler & Chesler, 2002; Lechuga, 2011; McKinsey, 2016) . Indeed, these relationships have been described as based on "mutual benefit and mutual responsibility" (R. McGee, Lee, et al., 2015, p. 23) , as well as "truth and mutual trust" (Greco, 2014, p. 3252) . In addition, the bilateral nature of mentoring relationships includes "reciprocity or mutuality of social exchange" (Long et al., 2013, p. 1) . This is important in contributing to the strength (or distance) of connections between an individual mentee and mentors or mentoring resources (depicted as edges in topology of mentoring networks) (Uzzi & Dunlap, 2005) . As the relationships have benefits to both engaged parties, it is critical to nurture productive bilateral interactions.
Moving Ahead: Renegotiating or Ending Mentoring Relationships
Periodic review of goals. As mentoring relationships develop, it is important for both mentee and mentor to occasionally reassess their continuing goals, and indeed need, for the exchange. It is important periodically to assess whether the framework and bilateral interactions established for maintaining a specific mentee-mentor relationship still work for both parties (Grant, 2015) . Such an assessment may result in the realignment of goals and mentoring activities or the identification of new goals.
Reaffirmation or renegotiation.
Occasionally, a review of a current mentoring exchange may result in the realization that a particular relationship is complete or no longer serves the needs of one of the involved parties. Even as a good mentor can help you creatively and critically think your way out of a bad "station" along your path, an ill-effective mentor can sink a good opportunity, or lead you astray. Such diversions from identifying and working toward goals represent a time, energy and motivation "sink," in which efforts are not moving the mentee forward in an individual career timeline. Periodic, intentional assessments of mentoring relationships allow recognition of whether a relationship is working well and should be reaffirmed, or whether a particular mentoring exchange has fulfilled its intended purpose or is no longer working well. This potential transition has been referred to as a "redefinition phase" in Kram's (1983) phases of mentoring relationships. In the event that a relationship needs to be significantly renegotiated or even concluded, negotiating the way forward requires attention to fully acknowledging the valuable contributions that have been made. It is always advisable to make the transition out of the relationship gracefully and amicably (Grant, 2015) .
Mapping Your Mentoring Network
Having established a roadmap for specific educational or careers goals, either short-or long-term, the task at hand is to engage a process that allows one to progress toward building, cultivating, and sustaining a developmental mentoring network that supports personal aspirations. To establish a supportive mentoring network, it is important to identify the specific mentoring resources (i.e., nodes) that will be included in a developmental network and to initiate the appropriate relationships (i.e., edges) that will be needed to support advancement.
What or Who Are the Key Nodes?
Based on an understanding of one's individual mentoring roadmap (Figure 1 ), the next steps are to move toward identifying the specific mentors and mentoring resources that will comprise the nodes in a developmental mentoring network needed to support individual progress along the crafted mentoring roadmap. Identifying the types of mentoring nodes needed to support individual goals is the first step (Figure 2 ). Once the types of nodes needed are identified, specific individuals or resources can be sought. It is likely that at least a portion of the needed nodes will already be known or available to the mentee; thus, the first sorting is of the identified types of nodes needed into known and unknown resources (Figure 2 ). The next step is to search for the remaining unknown nodes. One of the first sources of information that is likely to be helpful is to query known mentors about connections to identify unknown nodes. Additional sources include conducting general searches or seeking connections through venues such as meetings, seminars, and other places that individuals who possess the expertise that you seek may be found (Figure 2) . The need for both personal and professional mentors has been recognized (Eby, 1997; Grant, 2015) , and should be strongly considered in the building of one's network.
What Is Their Relationship to You?
Having identified relevant nodes, promoting an understanding or visualizing the quantity or nature of the nodes, as well as the edges or ties between these nodes, is the next stage in constructing a supportive mentoring network. The degree to which one has a diverse set of nodes in one's network has been described as "network diversity" (Dobrow & Higgins, 2005; Hetty van Emmerik, 2004; Uzzi & Dunlap, 2005) . The degree to which these nodes originate from different contexts or social origins is referred to as "network range" (Dobrow & Higgins, 2005 ). An assessment of the relationships between the mentee and mentoring nodes may be that the relationships are characterized as either close or more distant, or as having strong or weak connections, all of which are depicted by different lengths and widths of the edges or ties connecting the nodes in the network model (Figure 3) . Distance between nodes is determined by multiple factors, including emotional, professional, personal, or physical distance (Hetty van Emmerik, 2004) . In addition, there may be nodes that are yet to be identified, or that are identified yet will be needed at different times based on the assessment of when a particular resource is needed. Such nodes may remain unconnected by an edge in a network at a given time point. Building stronger networks as needed occurs through initiating or strengthening connections of nodes to the mentee, and occasionally on reformulating or severing mentoring ties.
Are there relationships between nodes directly?. An additional consideration is whether there may be connections between some of the mentoring nodes directly. The interconnectedness of a mentoring network can be described as "network density" (Dobrow & Higgins, p. 570) . A low-density network consists of nodes that are largely independent, whereas a high-density network has nodes that have interrelationships or are well known to each other (Dobrow & Higgins, 2005; Uzzi & Dunlap, 2005) . Occasionally facilitating connections between nodes or groups of nodes can enable synergistic mentoring outcomes (Uzzi & Dunlap, 2005) . Such inter-network connections can also contribute to "access to a diverse array of skill sets" (Uzzi & Dunlap, 2005, p. 2) . Notably, low-density networks have been associated with benefits to individuals in the early stages of exploring professional identity (Dobrow & Higgins, 2005) . The degree to which network interconnectedness contributes or adds to a mentee's interaction with each mentoring node should be considered and cultivated, when helpful. Periodic assessment of relationships and current or developing needs may result in the addition or removal of nodes or movement in the position of nodes in the network.
Network Shuffle
Over the course of a goal or a career, a mentoring network has to be dynamic to accomplish maintaining the nodes and edges of the network in a topology that serves evolving career advancement needs. The management and reformation of one's network has been previously described as managing a "network shuffle" (Zambrana et al., 2015, p. 55) or network management (Uzzi & Dunlap, 2005) . In the network shuffle, individuals identify a network of individuals with different, yet complementary, skills and/or resources to fulfill different mentoring needs and functions of the mentee (Long et al., 2014; Long et al., 2013; Zambrana et al., 2015) . The inclusion of relevant nonhuman resources (such as books, Internet resources or courses, etc.) in networks has also been described as beneficial (Contractor, Monge, & Leonardi, 2011; Long et al., 2013) . Such networks are dynamic, and changes in an individual's network over time can prove beneficial to improving career or goal trajectories (Dobrow & Higgins, 2005) . Indeed, a personal mentoring network should facilitate targeted, strategic, and effective movement along an individual roadmap. In this regard, a particular network model may be helpful for short-term planning, yet a different network may be more relevant or supportive for long-term planning. Thus, networks have to be evaluated periodically, particularly as related to current or short-term goals and long-term career trajectories. In this regard, Uzzi and Dunlap (2005) describe the need to periodically diagnose your network and then to reformulate and manage it to maintain a stronger supportive network in direct facilitation of individual needs, goals, and aspirations.
When and how to reposition nodes?. Transitions in one's network may be critical for movement from one stage to another in one's career or course of study (Dobrow & Higgins, 2005; Grant, 2015) . Mentoring has been described as effective in serving to "support in significant transitions" (Megginson et al., 2006, p. 5) . This transitional mentoring (introduced above) likely will require the identification of new nodes (both in service to network diversity and network range) or shuffling of existing nodes, closer or farther away or through facilitating interconnections (to improve network density), as the need for engagement with a particular mentor or mentoring resource changes throughout the course of advancing along an individual roadmap. A concerted effort may be needed to strengthen edges between nodes already in an individual's network or to alter the distance of edges between nodes. Also, as described above, on occasion it becomes apparent that mentoring relationships are complete and, thus, nodes may need to be removed and/or replaced altogether.
Conclusion
The need for evidence-based tools for supporting career planning, development and strategic obtaining of the mentoring required to support these efforts are clear (Poodry, 2006; Valantine & Collins, 2015) . Furthermore, there is a need for greater focus on the interpersonal processes involved in effective mentoring relationships (Hamlin & Sage, 2011) . Here, career planning and reflection practices and knowledge about beneficial interpersonal exchanges are adapted to present tools helpful for supporting individual mentees in planning a mentoring roadmap and mapping a supportive, developmental mentoring network to guide individual advancement along a Note. Shown is an example of an egocentric or mentee-centered mentoring network including mentor (represented as circles) or nonhuman mentoring resources (represented as rectangles) nodes. Nonhuman resources include books, Internet resources, online courses, or other resources which provide insights into mentoring but are not direct relationships with another person. Blue nodes represent mentoring resources already known to the mentor, gray nodes are needed or unknown mentoring resources. The nodes are connected by ties or edges, which represent the relationships or interactions between mentee and mentor or engagement of mentee with a particular resource, with thinner dotted lines (weaker) to thicker solid lines (stronger) representing the strength of the relationship; and the length of the edges represent relative distance (professional, physical, or emotional) . Nodes without edges are those that are identified as known nodes which will be needed at a later time or unknown or needed nodes that have not yet been identified and/or connected. The light green box represents the boundaries of the home-base environment or institution, whereas the space outside the box is external to one's home environment.
personal roadmap. The tools described can also be engaged by mentors in planning for effective mentoring or facilitating coplanning or progress assessment with mentees. The partnering of the generation of a mentoring roadmap and construction of an individualized supportive mentoring network with other evidence-based tools, including participating in top-down or organizationally provided mentoring that may support understanding the framework for success in particular contexts, are anticipated to add strength to an individual's career planning and promote progressive outcomes. There are other ways in which integration of the models described here could be beneficial for a broad range of individuals from graduate students and academics to career professionals. One with great potential is integrated use of the network modeling process described here with other resources, such as an IDP (e.g., myIDP.sciencecareers.org, Clifford, 2002) for mentee self-assessment, mentoring websites (e.g., CienciaPR, www.cienciapr.org, Guerrero-Medina et al., 2013; MentorNet, http://www.mentornet.net/, Muller, Blake-Beard, Barsion, & Wotipka, 2012; MicroMenter, http://www.micromentor.org/; National Center for Faculty Development and Diversity, NCFDD, https://facultydiversity.site-ym.com/; National Research Mentoring Network, https://nrmnet.net/, R. McGee, Lee, et al., 2015) , or emerging tools for mentor training (Byars-Winston et al., 2015; Pfund et al., 2014; Pfund, Maidl Pribbenow, Branchaw, Miller Lauffer, & Handelsman, 2006) and mentoring assessment (Tull, 2015) . Overall, the model presented here is one integrated approach to assess a personal need for mentoring and to initiate a plan to obtain it in support of comprehensive career planning and strategic development.
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